Allelic variants in the CYP2C9 and VKORC1 loci and interindividual variability in the anticoagulant dose effect of warfarin in Italians.
Warfarin is currently considered to be the anticoagulant of choice in the long-term treatment and prevention of thromboembolic events. However, it presents a narrow therapeutic range and a great interindividual dose variability. We investigated the influence of variants of the VKORC1 and CYP2C9 loci on the mean weekly warfarin dose (MWWD) required to reach stabilized therapeutic international normalized ratio, in order to confirm and to estimate the contribution of common genetic variability of these two genes in an Italian population and to search for novel rare VKORC1 alleles. A total of 148 patients were followed for 6 months and analyzed for VKORC1 and CYP2C9 gene variants. Analysis of variance and multiple linear regression analysis were used to study the contribution of each genetic factor to MWWD requirement. The complete sequencing of the VKORC1 coding region did not reveal the presence of exonic variants, while two common noncoding SNPs were highly associated: the T allele of VKORC1 1173C>T SNP (tag-SNP of H1-H2 haplotypes) is highly associated with low MWWD (p < 0.0001), while the A allele of VKORC1 3730G>A SNP (tag-SNP of H9 haplotype) is associated with high MWWD (p = 0.001). Also, CYP2C9*2 (Arg144Cys) and CYP2C9*3 (Ile359Leu) variant alleles were significantly associated with low MWWD (p = 0.003 and 0.027, respectively). According to a multiple linear regression model including, besides VKORC1 and CYP2C9 SNPs, also age and weight, this percentage reaches 56% (gender is not significant). Our results clearly indicate VKORC1 as the gene with the largest contribution to MWWD. Analyzing only one tag SNP of VKORC1 gene (1173C>T), it is possible to foresee 20% of the total variability. Our results may contribute to give useful indications for clinicians especially in the initiation of therapy so as to avoid the risk of adverse events.